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1 1, A DC to DC switching circuit for controlling power 

2 switching devices in a DCito DC converter having first and second 

3 interleaved converter circ\iits operating into a common load 

4 comprising: 

5 a current sense circuit\ sensing the voltage across a sense 

6 resistor in series with the ^^ower supply supplying power to the 

7 power switching devices; 

8 a first pulse width modulator controlling the power 

9 switching devices of the first converter circuit; 

10 a second pulse width modulamor controlling the power 

11 switching devices of the second converter circuit; 

12 a feedback circuit responsiv^^ to the voltage across the 

13 common load; 

14 control circuits for controllii^ the first and second pulse 

15 width modulators responsive to the feedback circuit and a 

16 commanded output voltage; 

17 the control circuits also being responsive to the difference 

18 in the voltage across the sense resistorVwhen the first converter 

19 is drawing power from the power supply through the sense resistor 
2 0 and the second converter is not, and when Vke second converter is 

21 drawing power from the power supply through fehe sense resistor 

22 and the first converter is not, to adjust theVelative duty cycle 
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23 of the first and second converters to tend to minimize the 

24 difference in the voltage across the sense resistor; 

25 the current sensV circuit, the first pulse width modulator, 

26 the second pulse width Vnodulator, the feedback circuit and the 

27 control circuits being iVi a single integrated circuit. 

1 2 . The DC to DC switching circuit of claim 1 wherein the 

2 sense resistor is external \ to the integrated circuit. 

1 3. (Amended) The DC to DC switching circuit of claim 1 

2 further comprised of an integrator having an output responsive to 

3 the integral of an error signal, the error signal being 

4 responsive to the voltage across the common load and a desired 

5 voltage, the control circuits alsp being responsive to the output 

6 of the integrator. 

1 4 . The DC to DC switching circuit of claim 3 wherein the 

2 time constant of the integrator is adjustable by the selection of 

3 at least one component external to the integrated circuit. 

1 5. The DC to DC switching circuit ofV claim 3 further 

2 comprised of a differentiator having an outpiit responsive to the 

3 rate of change of the voltage across the commorsi load, the control 

4 circuits also being responsive to the output of Viif f erentiator . 
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1 6. The DC to DC switching circuit of claim 5 wherein the 

2 time constant of the differentiator is adjustable by the 

3 selection of at least one component external to the integrated 

4 circuit. 

1 7. The DC to DC switching \circuit of claim 1 wherein the 

2 control circuits are also responsive to rapid decreases in the 

3 voltage on the common load to turn\ on the first and second 

4 ' converter circuits independent of tP^e phase of the first and 

5 second pulse width modulators 


1 
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8. The DC to DC switching circuit of claim 7 wherein the 
control circuits are also responsive to Vapid increases in the 
voltage on the common load to turn off the first and second 
converter circuits independent of the phase^^ of the first and 
second pulse width modulators. 



9. The DC to DC switching circuit of claim 1 further 
comprised of a load variation circuit coupled t A the control 
circuits to decrease the voltage on the common load for higher 
voltages across the current sense resistor and to increase the 
voltage on the common load for lower voltages across\the current 
sense resistor . 
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1 10. (Amended) DC toXDC switching circuit for controlling 

2 power switching devices in A DC to DC converter having first and 

3 second converter circuits operating into a common load 

4 comprising ; 

5 a first pulse width modula^r controlling the power 

6 switching devices of the first converter circuit; 

7 a second pulse width modulatoG: controlling the power 

8 switching devices of the second coiwerter circuit; 

9 a feedback circuit responsive' t\) the voltage across the 

10 common load; 

11 control circuits for controlling '^he first and second pulse 

12 width modulators responsive to the feedback circuit, the 

13 operation of the first and second pulse width modulators being 

14 interleaved; 
15 


the control circuits also being responsive to the difference 
in current through the first converter and uhe second converter 

17 to adjust the relative duty cycle of the firsfe and second 

18 converters to tend to minimize the difference the voltage 

19 across a sense resistor; 


\ 


the first pulse width modulator, the second pulse width 

\ 

modulator, the feedback circuit and the control circuits being m 
a single integrated circuit. 
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1 11, The DC to DC switVhing circuit of claim 10 wherein the 

2 commanded output voltage is aontrollable through an input to the 

3 integrated circuit. \ 

1 12. The DC to DC switching \circuit of claim 10 wherein the 

2 commanded output voltage is controllable through a digital input 

3 to the integrated circuit. \ 

1 13. (Amended) The DC to DC switching circuit of claim 12 

2 further comprised of an integrator having an output responsive to 

3 the integral of an error signal, the eiror signal being 

4 responsive to the voltage across the common load and a desired 

5 voltage, the control circuits also being\ responsive to the output 

6 of the integrator. \ 

1 14. The DC to DC switching circuit of\claim 13 wherein the 

2 time constant of the integrator is adjustable by the selection of 

3 at least one component external to the integrated circuit . 

1 15. The DC to DC switching circuit of claim 13 further 

2 comprised of a differentiator having an output res»ponsive to the 

3 rate of change of the voltage across the common loa^, the control 

4 circuits also being responsive to the output of dif f earentiator . 
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1 16. The DC to DC s^^ching circuit of claim 15 wherein the 

2 time constant of the dif f eVentiator is adjustable by the 

3 selection of at least one capiponent external to the integrated 

4 circuit, 

1 17. The DC to DC switchirJg circuit of claim 12 wherein the 

2 control circuits are also respor^ive to rapid decreases in the 
\ 

3 voltage on the common load to turp on the first and second 

4 converter circuits independent of\the phase of the first and 

5 second pulse width modulators. 

1 18. The DC to DC switching circ^^it of claim 17 wherein the 

2 control circuits are also responsive t© rapid increases in the 

3 voltage on the common load to turn off 6he first and second 

4 converter, circuits independent of the pha^se of the first and 

5 second pulse width modulators. 


1 19. The DC to DC switching circuit of\claim 12 further 

2 comprised of a load variation circuit couplec^to the control 

3 circuits to decrease the voltage on the common\load for higher 

4 currents through the converters and to increase \the voltage on 

5 the common load for lower currents through the converters. 
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1 20. The DC to DC switching circuit of claim 12 wherein the 

2 commanded output voltage ^ controllable through an input to the 

3 integrated circuit. 

1 21. The DC to DC switching circuit of claim 12 wherein the 

2 commanded output voltage is coi^trollable through a digital input 

3 to the integrated circuit. 

1 22. (Twice Amended) A DC tV) DC converter having a 

2 plurality of converter circuits foif operating into a common load, 

3 comprising: 

4 a plurality of buck converter circuits operating into the 

5 common load, each buck converter circiiit having an inductor for 

6 alternately conducting between first and second power supply 

7 terminals, and the second power supply tr^rminal and the common 

8 load; 

9 a plurality of pulse width modulators Mriven by a common 

10 oscillator in an interleaved manner, each pulse width modulator 

11 controlling one of the plurality of buck converter circuits, 

12 whereby the operation of the buck converter circuits is 

13 interleaved; 

14 a feedback circuit responsive to a voltage ad^oss the common 

15 output; 
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16 a voltage contrc^i circuit controlling the plurality of pulse 

17 width modulators responaiive to the feedback circuit and a 

18 commanded output voltage A and 

19 a current balance control circuit responsive to the 

20 difference in current in thV plurality of interleaved buck 

21 converter circuits and contralling the pulse width modulators to 

22 balance the current in the pluorality of interleaved buck 

23 converter circuits; \ 

24 the plurality of pulse widtih modulators and the control 

25 circuits being in a single integrated circuit. 

1 24. (Twice Amended) The DC op DC converter of claim 22 

2 further comprised of an integrator having an output responsive to 

3 the integral of an error signal, the\error signal being 

4 responsive to the voltage across the eommon load and a desired 

5 voltage, the control circuits also being responsive to the output 

6 of the integrator. \ 

1 25. (Amended) The DC to DC converters of claim 24 wherein a 

2 time constant of the integrator is adjustable by the selection of 

3 at least one component external to the integr^ed circuit. 

1 26. (Amended) The DC to DC converter of claim 24 further 

2 comprised of a differentiator having an output re^pnsive to the 
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3 rate of change of the Voltage across the common load, the control 

4 circuits also being responsive to the output of differentiator. 

1 27. (Amended) The D\: to DC converter of claim 26 wherein 

2 the time constant of the differentiator is adjustable by the 

3 selection of at least one co\nponent external to the integrated 

4 circuit. 

1 28. (Amended) The DC tA DC converter of claim 22 wherein 

2 the control circuits are also :&esponsive to rapid decreases in 

3 the voltage across the common load to turn on the plurality of 

4 buck converter circuits independent of the phase of the plurality 

5 of pulse width modulators, 

1 29. (Amended) The DC to DC converter of claim 28 wherein 

2 the control circuits are also responsive to rapid increases in 

3 the voltage across the common load toXturn off the plurality of 

4 buck converter circuits independent of\the phase of the plurality 

5 of pulse width modulators 

1 30. (Amended) The DC to DC converter of claim 22, wherein 

2 the plurality of pulse width modulators consist of a pair of 

3 pulse width modulators 


1 31. (Amended) The DC to DC converter of alaim 22 wherein 

2 the feedback circuit is in the single integrated \circuit . 
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1 32. (Twice Amended) , \A DC to DC converter having a 

2 plurality of converter circuits operating into a common load, 

3 comprising : 

4 a plurality of buck converter circuits operating into the 

5 common load, each buck converter circuit having an inductor for 

6 alternately conducting between first and second power supply 

7 terminals, and the second power supply terminal and the common 

8 load; 

9 a plurality of pulse width modulators each controlling one 

10 of the plurality of buck converter circuits, the operation of the 

11 pulse width modulators and the buck conv^erter circuits being 

12 interleaved; 

13 a feedback circuit responsive to a vc\ltage across the common 

14 load; 

15 control circuits responsive to the feedlpack circuit and a 

16 commanded output voltage to control a nominal\duty cycle of the 

17 plurality of buck converter circuits, the control circuits also 

18 being responsive to the difference in current iA the plurality of 

19 interleaved buck converter circuits to adjust a relative duty 

\ 

20 cycle of the plurality of buck converter circuits to balance the 

21 current in the buck converter circuits; 

22 the plurality of pulse width modulators and the V:ontrol 

23 circuits being in a single integrated circuit 
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34. (Twice Amended) The DC to DC converter of claim 32 
wherein the control circ\its control the plurality of pulse width 
modulators . 

35. (Amended) The DC Ao DC converter of claim 32 further 
comprising an integrator having an output responsive to the 
integral of an error signal, the error signal being responsive to 
the voltage across the common load and a desired voltage. 

36. (Twice Amended) The DC Vo DC converter of claim 35, 
wherein the control circuits are al'so responsive to the output of 
the integrator. 


37. (Amended) The DC to DC converter of claim 35 wherein a 

\ 

time constant of the integrator is adjustable by the selection of 

\ 

at least one component external to the integrated cirdbo-t. 

\ 


\ 

comprising a differentiator having an output Vresponsive to a rate 


38. (Amended) The DC to DC converterXof claim 35 further 


of change of the voltage across the common load, the control 
circuits also being responsive to the output of\ differentiator . 


39. (Amended) The DC to DC converter of claim 3 8 wherein a 
time constant of the differentiator is adjustable by the 

\ 
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3 selection of at leas-t oneXcomponent external to the integrated 

4 circuit. \ 

1 40. (Amended) The DC ta DC converter of claim 32 wherein 

2 the control circuits are also responsive to rapid decreases in 

3 the voltage across the common load to turn on the plurality of 

4 buck converter circuits, independent of the phase of the 

5 plurality of pulse width modulat03np. 

1 41. (Amended) The DC to DC converter of claim 32 wherein 

2 the control circuits are also responsive to rapid increases in 

3 the voltage across the common load toVturn off the plurality of 

4 buck converter circuits, independent ofi the phase of the 

5 plurality of pulse width modulators. \ 

1 42. (Amended) The DC to DC converter of claim 32, wherein 

2 the plurality of pulse width modulators consist of a pair of 

3 pulse width modulators. \ 

1 43. (Amended) The DC to DC converter of\ claim 32 wherein 

2 the commanded output voltage is controllable through an input to 

3 the integrated circuit . \ 

1 44. (Amended) The DC to DC converter of claim 32 wherein 

2 the feedback circuit is in the single integrated circuit. 
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1 45. (Twice Amended) A DC to DC converter having a 

2 plurality of convercser circuits operating into a common load, 

A 

3 comprising: 

4 a plurality of buc]^ converter circuits operating into the 

5 common load, each buck converter circuit having an inductor for 

6 alternately conducting between first and second power supply 

7 terminals, and the second p^wer supply terminal and the common 

8 load; 

9 a plurality of pulse widtYi modulators each controlling one 

10 of the plurality of buck converter circuits, the operation of the 

11 pulse width modulators being interleaved; 

12 control circuits for adjustii^ a nominal duty cycle of the 

13 plurality of interleaved buck conv^ter circuits, the control 

14 circuits also being responsive to the difference in current in 

15 the plurality of interleaved buck converter circuits to adjust 

\ 

16 the relative duty cycle of the plurali^ty of buck converter 

\ 

17 circuits to balance the current therein; 

18 the plurality of pulse width moduA^ors and the control 

19 circuits being in a single integrated circuit. 


1 46. (Amended) A DC to DC converter having first and second 

2 converter circuits operating into a common Ic^d, comprising: 

3 first and second buck converter circuits Operating into the 

4 common load, each buck converter circuit havingXan inductor for 
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5 


alternately conducting bVtween first and second power supply 

\ 

terminals, and the second^\power supply terminal and the common 
load; 

a first pulse width modulator controlling the first buck 
converter circuit ; 

a second pulse width modplator controlling the second buck 


11 converter circuit; 


a feedback circuit resporfeive to the voltage across the 


13 common load; 

14 control circuits for controlling the first and second pulse 

15 width modulators responsive to the feedback circuit; 

16 the control circuits also be^ng responsive to current 

17 measurements in the first buck conVerter circuit and the second 

18 buck converter, circuit for adjust idb the relative duty cycle of 

19 the first and second pulse width modulators to balance the 
2 0 currents in the buck converter circuits; 

21 the first pulse width modulator, \the second pulse width 

22 modulator, the feedback circuit and the^ control circuits being in 

23 a single integrated circuit 



47. (Amended) A DC to DC converter having a plurality of 

\ 

converter circuits operating into a common Itoad, comprising: 


a plurality of buck converter circuits operating into the 
common load, each buck converter circuit having an inductor for 
alternately conducting between first and second\power supply 
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6 terminals, and the seoond power supply terminal and the common 

7 load; | \ 

8 a plurality of pulseXwidth modulators driven by a common 

9 oscillator in an interleavJfcd manner, each pulse width modulator 

10 controlling one of the plurality of buck converter circuits, 

11 whereby the operation of the puck converter circuits is 

12 interleaved; \ 

13 a feedback circuit responsive to a voltage across the common 

14 load; \ 

15 a voltage control circuit f&r controlling the plurality of 

16 pulse width modulators responsive\ to the feedback circuit and a 

17 commanded output voltage; and \ 

18 a current balance control circuit responsive to the 

19 difference in current in the plurality of interleaved buck 

20 converter circuits for controlling the pulse width modulators to 

21 balance the current in the plurality o¥ interleaved buck 

22 converter circuits. \ 

1 48. (Amended) A DC to DC converterXhaving a plurality of 

2 converter circuits operating into a commonXload, comprising: 

3 a plurality of buck converter circuitsXoperating into the 

4 common load, each buck converter circuit havjNng an inductor for 

5 alternately conducting between first and seconti power supply 

6 terminals, and the second power supply terminalXand the common 

7 load; \ 
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9 
10 


a plurality of pul/s\ width modulators each controlling power 


the plurality of interleaved buck 
converter circuits, the opeVation of the pulse width modulators 


switching devices of one 

\ 


11 and the buck converter circuits being interleaved; 

12 a feedback circuit responsive to a voltage across the common 

13 load; 

14 control circuits responsiv4 to the feedback circuit and a 

15 commanded output voltage to control a nominal duty cycle of the 

16 plurality of buck converter circLra.ts, the control circuits also 

17 being responsive to the dif f erenceX in current in the plurality of 

18 interleaved buck converter circuitsXto adjust the relative duty 

19 cycle of the plurality of buck converter circuits to balance the 
2 0 current in the buck converter circuit 


1 49. (Amended) A DC to DC converter having a plurality of 

2 converter circuits operating into a common load, comprising: 

3 a plurality of buck converter circuits operating into the 

4 common load, each buck converter circuit having an inductor for 

5 alternately conducting between first and second power supply 

6 terminals, and the second power supply termina^l and the common 

7 load; 

8 a plurality of pulse width modulators each 6ontrolling one 

9 of the plurality of buck converter circuits, the pulse width 

10 modulators being driven by a common oscillator sign^ so that the 

11 operation of the pulse width modulators is interleave^; 
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12 control circuits nor adjusting a nominal duty cycle of the 

13 plurality of interleaved buck converter circuits to control a 

14 voltage on the common loaM, and for responding to the difference 

15 in current in the pluralitA of interleaved buck converter 

16 circuits to adjust the relatuve duty cycle of the plurality of 

17 buck converter circuits to b^ance the current in the buck 

18 converter circuits. 

1 50. (Amended). A DC to DC V:onverter having first and second 

2 converter circuits operating inta a common load, comprising: 

3 first and second buck converter circuits operating into the 

4 common load, each buck converter cilrcuit having an inductor for 

5 alternately conducting between firsthand second power supply 

6 terminals, and the second power supply terminal and the common 

7 load; 

8 a first pulse width modulator controlling the first buck 

9 converter circuit; ^ 

10 a second pulse width modulator controlling the second buck 

11 converter circuit; 

12 a feedback circuit responsive to the voltage across the 

13 common load; 

14 control circuits for controlling the fir^t and second pulse 

15 width modulators responsive to the feedback ciAcuit; 

16 the control circuits also being responsive \to current 

17 measurements through the first buck converter cirxcuit and the 


Atty Docket No. 055123. P086R -18- \ RWB/jc 

App. No. 09/781,120 Filed February 8, 2001 


18 second buck converter cii^puit to adjust the relative duty cycle 

19 of the first and second buW converter circuits. 

1 51. (Amended) A DC to DC converter comprising: 

2 a plurality of buck converter circuits operating into the 

3 common load, each buck converter circuit having an inductor for 

4 alternately conducting between first and second power supply 

5 terminals, and the second power supply terminal and the common 

6 load; 

7 a plurality of pulse width modtilators driven by a common 

8 oscillator in an interleaved manner, \ each pulse width modulator 

9 controlling one of the plurality of converter circuits, 

10 whereby the operation of the buck converter circuits is 

11 interleaved; 

12 a feedback circuit responsive to a \^ltage on the common 

13 output; 

14 a voltage control circuit for controlling the plurality of 


15 pulse width modulators responsive to the feedback circuit and a 

16 commanded output voltage; and 

17 a current balance control circuit for controlling the pulse 

18 width modulators responsive to a difference in coirrent in the 

19 inductors of the plurality of interleaved buck converter circuits 

20 to balance the current in the plurality of interleaved buck 

21 converter circuits;. 
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22 the plurality of pulse width modulators and the control 

23 circuits being in a single integrated circuit. 

1 52. (Amended) A DC ta DC converter having a plurality of 

2 converter circuits operating Vnto a common load, comprising; 

3 a plurality of buck converter circuits operating into the 

4 common load, each buck converted circuit having an inductor for 

5 alternately conducting between first and second power supply 

6 terminals, and the second power stoply terminal and the common 

7 load; \ 

8 a plurality of pulse width modulators each controlling power 

9 switching devices of one of the plurality of buck converter 

10 circuits, the operation of the pulse width modulators and the 

11 buck converter circuits being interleaved; 

12 a feedback circuit responsive to a voltage across the common 

13 load; \ 

14 control circuits being responsive to the feedback circuit 

15 and a commanded output voltage to control a riominal duty cycle of 

16 the plurality of buck converter circuits, the teontrol circuits 

17 also being responsive to the difference in currents in the 

18 plurality of interleaved buck converter circuits adjust the 

19 relative duty cycle of the plurality of buck conveVter circuits 
2 0 to balance the current in the buck converter circuits; 

21 the plurality of pulse width modulators and the\ control 

22 circuits being in a single integrated circuit. \ 
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1 53. (Amended) A D® to DC converter having first and second 

2 converter circuits operatwig into a common load, comprising: 

3 first and second buck Converter circuits operating into the 

4 common load, each buck conveVter circuit having an inductor for 

5 alternately conducting betweem first and second power supply 

6 terminals, and the second poweS supply terminal and the common 

7 load; \ 

8 a first pulse width modulatdr controlling the first buck 

9 converter circuit; \ 

10 a second pulse width modulatoA controlling the second buck 

11 converter circuit; \ 

12 a feedback circuit responsive toVthe voltage across the 

13 common load; \ 

14 control circuits for controlling the first and second pulse 

15 width modulators responsive to the feedbaW circuit; 

16 the control circuits also being respoirsive to current 

17 measurements in the first buck converter cirsuit and the second 

18 buck converter circuit to adjust the relative \duty cycle of the 

19 first and second buck converter circuits; \ 

20 the first pulse width modulator, the second Wise width 

21 modulator, the feedback circuit and the control ciVcuits being in 

22 a single integrated circuit. \ 
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1 54. (Amended) l^^C to DC converter having a plurality of 

2 converter circuits opera\ing into a common load, comprising: 

3 a plurality of buck cbnverter circuits operating into the 

4 common load, each buck convWter circuit having an inductor for 

5 alternately conducting between first and second power supply 

6 terminals, and the second power supply terminal and the common 

7 load; \ 

8 a plurality of pulse widthXmodulators driven by a common 

9 oscillator in an interleaved manner, each pulse width modulator 

10 controlling one of the plurality o£ buck converter circuits, 

11 whereby the operation of the buck cbnverter circuits is 

12 interleaved; \ 

13 a feedback circuit responsive to h voltage across the common 

14 load; \ 

15 a voltage control circuit for controlling the plurality of 

\ 

16 pulse width modulators responsive to the feedback circuit and a 

17 commanded output voltage; and \ 

18 a current balance control circuit for controlling the pulse 

19 width modulators to balance the current in thei. plurality of 

20 interleaved buck converter circuits responsive \^ the difference 

21 in current in the plurality of interleaved buck converter 

22 circuits. \ 
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1 55. (Amended) ^ DC to DC converter having a plurality of 

2 converter circuits operating into a common load, comprising: 

3 a plurality of bucV converter circuits operating into the 

4 common load, each buck converter circuit having an inductor for 

5 alternately conducting between first and second power supply 

6 terminals, and the second p®wer supply terminal and the common 

7 load; \ 

8 a plurality of pulse widch modulators each controlling power 

9 switching devices of one of the plurality of interleaved buck 

10 converter circuits, the operation of the pulse width modulators 

11 and the buck converter circuits ^ing interleaved; 

12 a feedback circuit responsivA to a voltage across the common 

13 load; \ 

14 control circuits responsive to t^e feedback circuit and a 

15 commanded output voltage to control a nominal duty cycle of the 

16 plurality of buck converter circuits, tne control circuits also 

17 adjusting a relative duty cycle of the plurality of buck 

18 converter circuits to balance the current \n the buck converter 

\ 

19 circuits responsive to the difference in current in the plurality 

20 of interleaved buck converter circuits, \ 

1 56. (Amended) A DC to DC converter having ^ plurality of 

2 converter circuits operating into a common load, comprising: 
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3 a plurality of buoJc converter circuits operating into the 

4 common load, each buck cbnverter circuit having an inductor for 

5 alternately conducting between first and second power supply 

6 terminals, and the second power supply terminal and the common 

7 load; \ 

8 a plurality of pulse width modulators each controlling one 

9 of the plurality of buck converter circuits, the pulse width 

10 modulators being driven by a common oscillator signal so that the 

11 operation of the pulse width moViulators is interleaved; 

12 control circuits for adjustVng a nominal duty cycle of the 

13 plurality of interleaved buck conVerter circuits to control a 

14 voltage on the common load, and far adjusting a relative duty 

15 cycle of the plurality of buck converter circuits to balance the 

16 current in the buck converter circuits. 

1 57. (Amended) A DC to DC converter having first and second 

2 buck converter circuits operating into a common load, comprising: 

3 first and second buck converter circuits operating into the 

4 common load, each buck converter circuit having an inductor for 

\ 

5 alternately conducting between first and second power supply 

\ 

6 terminals, and the second power supply terminal and the common 

7 load; \ 

8 a first pulse width modulator controlling the first buck 

. ■ \ 

9 converter circuit; \ 
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10 a second pulse widtVi modulator controlling the second buck 

11 converter circuit; \ 

12 a feedback circuit responsive to the voltage across the 

13 common load; \ 

14 control circuits for controlling the first and second pulse 

15 width modulators responsive to the feedback circuit; 

16 the control circuits also\being responsive to current 

17 measurements in the first buck Converter circuit and the second 

18 buck converter circuit to adjustVthe relative duty cycle of the 

19 first and second buck converter circuits. 

1 58. (New) A DC to DC converter having a plurality of 

2 converter circuits for operating into a common load, comprising: 

3 a plurality of buck converter circuits operating into the 

4 common load, each buck converter circuit having an inductor for 

5 alternately conducting between first anSi second power supply 

6 terminals, and the second power supply terminal and the common 

7 load; \ 

8 a plurality of pulse width modulators ariven by a common 

9 oscillator in an interleaved manner, each pulse width modulator 

10 controlling one of the plurality of buck conveLtrter circuits, 

11 whereby the operation of the buck converter circuits is 

12 interleaved; \ 

13 a feedback circuit responsive to a voltage Across the common 

14 output ; \ 
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a voltage contro|l \ircuit controlling the plurality of pulse 
width modulators responsive to the feedback circuit and a 
commanded output voltage; 

the plurality of pulse V/idth modulators and the control 
circuits being in a single integrated circuit 


1 59, (New) The DC to DC converter of claim 58 further 

2 comprising the common oscillatorX the common oscillator also 

3 being in the single integrated circuit. 


1 60. (New) A DC to DC converter having a plurality of 

2 converter circuits operating into a common load, comprising: 

3 a plurality of buck converter circuits operating into the 

4 common load, each buck converter circuit having an inductor for 

5 alternately conducting between first andXsecond power supply 

6 terminals, and the second power supply terminal and the common 

7 load; 

8 a plurality of pulse width modulators each controlling one 

9 of the plurality of buck converter circuits, Blie operation of the 

10 pulse width modulators and the buck converter circuits being 

11 interleaved; 

12 a feedback circuit responsive to a voltage acVoss the common 

13 load; 
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14 control circuits a^sponsive to the feedback circuit and a 

15 commanded output voltaga to control a nominal duty cycle of the 

16 plurality of buck converter circuits; 

17 the plurality of pulse width modulators and the control 

18 circuits being in a single integrated circuit. 

1 61. (New) The DC to Dc\converter of claim 60 further 

2 comprising the common oscillator, the common oscillator also 

3 being in the single integrated circuit. 

1 62. (New) A DC to DC converter comprising: 

2 first and second buck converter circuits operating into a 

3 common load, each buck converter circuit having an inductor for 

4 alternately conducting between firsthand second power supply 

5 terminals, and the second power supply^ terminal and the common 

6 load; \ 

7 first and second pulse width modulafeors driven by a common 

8 oscillator in an interleaved manner, eachVpulse width modulator 

9 controlling a respective one of the first and second buck 

10 converter circuits, whereby the operation of\the buck converter 

11 circuits is interleaved; \ 

12 a feedback circuit responsive to a voltagek across the common 

13 output; \ 
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16 the plurality of purfee width modulators and the control 

17 circuits being in a single Vntegrated circuit. 

1 65. (New) The DC to DC Converter of claim 64 further 

2 comprising the common oscillator\ the common oscillator also 

3 being in the single integrated ciresuit . 
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a voltage control cincuit controlling the first and second 
pulse width modulators resp^onsive to the feedback circuit and a 
commanded output voltage; 

the plurality of pulse v\Aidth modulators and the control 
circuits being in a single integrated circuit. 

63. (New) The DC to DC converter of claim 62 further 
comprising the common oscillator A the common oscillator also 
being in the single integrated circuit. 


64. (New) A DC to DC converter comprising: 
first and second buck converten circuits operating into a 
common load, each buck converter circuit having an inductor for 
alternately conducting between first OTid second power supply 
terminals, and the second power supply \:erminal and the common 
load; 

first and second pulse width modulators each controlling a 
respective one of the buck converter circuVts, the operation of 
the pulse width modulators and the buck converter circuits being 
interleaved; 

a feedback circuit responsive to a voltage across the common 

load; 

control circuits responsive to the feedback circuit and a 
commanded output voltage to control a nominal du1|y cycle of the 
plurality of buck converter circuits; 
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